@Int. CI. ' 

G 02 F 1/1337 



®^ m ¥2-266121 

@aj m. ¥^2(1990)10^ 3 B 





m m 


m R 




% 




B Atib^XHttc^^ttE 


@m 


m m 








^«»rlfMrl3£^mfS^14#lt!i 






m # 














m ^ 








^:^ti5«f?siz:sif?s zxa i # 
art 






m A 








mmfPSr^Effi«f?S 2 TB 1 # 




®ft 


m A 











® t2r fFt2:^ (A) ^4-142515 

5 2 5 8806-2K 



tie JKD $ 



o 



C I ) 



^ VM^Se*;k«&t-«5C CI) 
R i R 2 R . R 7 R , 

Ri R* Rt R, R ,0 

C^^. R.. R,, R,, R,, R,^ R,^ R^^ 

®lftT/l.3^i>|^XU^Noy >;£.^ R^ 

R« UtK^^ ®i&TyU4"/H|, ^^oy^xii^No 
y >ffcTyl.^;Ht*f^L. R. -R..CDt|»|C<f.<c 



« { c ft n /c «c fa ^ ^ ^ B§ -r ^ o 

a*^4c*>v>rti. 2«c(?>w«ii«iiiT*^ 9 Oft 

jS^C)!! t}«^^^€r 2 7 OKIaboT 
m^^^^mi^lS^tiUm^^m (super twisted 
birefringence effectXT. J. Scheffer and J. 
Nehringr Appl, Phys. Lett.. _4__5_ (10). 



-89- 



1 0 2 1 ( 1 9 8 4)) ^mm Ltzm^^mir^^^ 

mmtbXU. '^^s TN^- K-ei^^ L.Tl^/c 
KR (#WBB 62-87939 ^J-^ft) ^ 



-iK^ C I ) 

o o 
II II 

o o 

Rj Rz Rs Rt Rt 

Ra R« Rt Ri Ri0 

C^^x R 1% R 2% R I'* R4> R R R i& 

C5R loH-eti^'njSiJ: bT7lc5^. ^^BSlT Jl^/l^^ 

Rt itA^m. i&Wir JlJf-JUm^ ^Noy>Xi±^^a 
y > Ykr R, -^R j.<D^izti^t£ 

< t 1 m^o:? ^fjf^wr^] T^^n^-^T 



f «fi(l 00-200-0 7? 

aiK^ff^o J: 9 UTfP^ b;^c 2 «cO||« 
©Kr^lWaiK^' 2 0 0 - 2 9 0 «*aU^fcttfltlc 

- h U =L ^ ^ )i 7. y ^ oi^^omm y ^ 

zU A ^ C ^ oTtlT^^ '3 . ;<7 5 -YbcD/'ci6 0 

* 5 - 7 ^ -ft§o^«^^^ ^ c t ^ wrife-e 
^ftmiz^\,^x{t. mwLiziift^o^si) 4 I 



mts^t<^^n^a ^jKr'5Si^(i2 o o 

— 300000A. »*b<«± 400 — 2000 

xmmx^ ^^'Pii:izm^^tcibiz^m^M<Dm.^^T 
X h^^iz^M'sjmx ^ :s . ^i^oT. vt^o^m 

— iK^ (I) T'^^n^^b^itei: bTU. b-X 
(x^V-ffy^aC2, 2, l)^:/j$'>-2, 
3 - >?*;t/^>i>«S;!K«U) if^U:? r -< K (ia(T. 
x4^V -HAC - S ^Bft-T) ttrx (x4^v~t: 
£/^7nC2, 2, l)'\:/^>-2, 3-i;*y|/ 
'1? >S!fe;jc%) x;U;^> CJBiT> x^v-HAC 
-SOiti^'r) i}<^io x^^-V-HAC-SJi. 
x^V-b'i/^D C2. 2, 1) ~^:f'r>- 
(5) -2. S - l^iJ Ji^^>>mm7i^m^y i^fJ 
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S O 2<±. m;^ii^ ^f^flg 4 8 - 9 2 3 5 4 

T-TK (JB(T. :i^>K~HAC-Sti&-r) . f 

x(jii>K-t^iy/7aC2, 2, i -} ^ y - 

^VK-HAC-SOi . a ^ t; h 



«Ba¥>l-142515(3) 

(I) "C^^tl-SYb^^ei^ bT*l. 1. 
i» U 3, 3, 3-^4^ifr^7l.:fn-2, 2- 

:/a^<>. 1. 1, 1, 3, 3, 3 - 's^lJ-:? 

i^) y 1 , 1 , 1 , 3, 3 , 

3 cr ~ 2, 2 - :^ C 3 - > f- 

-4 - C4-Tiy:7xy^i>') ::/o 
y<>. 1, 1, 1. 3, 3, 3-^^^yA^:to 
-2, 2-t"::;^C3-5'aa-4-(4-Tiy 
r?x>'4^^>') 7X-/1.) :/o/N->, 1. 1, 1, 
3. 3, S -^^1ty J\^:tvi - 2, 2-t''>;CS 

JU) :/ayN*>, 1, 1^ I, 3^ 3^ 3_/\c|^^^ 
y Jl:ta - 2-trxC3-37^U;ra-4~ 

1. 1. Ir 3, 3, 3 - •^ + -9-:7 7l.;ro - 2 . 
2-b'X (3-01^71.-4 - (4-T^y7xy 



+ >')^*-''l'3:/a^<>. 1, 1, 1, 3, 3. 
Z -^^Vy J\^:ta - 2 , 2-}z7. ( 3 - a tT 
- C4-TW:7xy4^>') y ^^ji,-) ^ 
D^^'>'> 1, 1, 1, 3, 3. %-^^^y}\^iir 
°-2, 2-t"XC3--<7:/ofc:7U-4-(4 

- T ^ y :7 X y 4^ i/) 7x-;u) :ra>r<>^ 

1. It 3. 3, 3-^4^-9-:7/U;ra-2. 2- 

C3-rf^;u-4- C 4 - r ^ y :7 X y + >/) 
:7x~;u):/a>'<>, l, i, i, 3, 3^ 3- 
^^•^y X2 - 2 ^ 2-h'x C3-sec-:/^ 
;p-4-. C4-T^y7xy4^i/) x-=.>^i.) >r 
D'-^'^. 1, 1. I. 3, 3. z-^^^yivit 
D-2, 2-t":;^C3-yh^i/-4-C4-T 
$y:7xy4^>/) :7x — r^o^s">, 1, 1, 

It 3, 3, 3-^4^-9-7;l';ra-2, 2-t"::^ 
C3-a:h4^>'-4 - C4-T^y:7xy^^) 
:7x^/U)7'a/N->, 1, 1, 1, 3, 3, 3_ 
^^if:7/U:r a - 2 , 2 - fx C3, 5 - y ^ 

/t'-4 - C4-T = y:7xy4^i/) :7x^;u] 
D>^^'>. 1, 1, 1. 3. 3, z-^^^y)\fit 



a-2, 2-t'X(3, 5-i?^ao-4-C4 
-^^Jy^J^l/^ y JL^JU} yay<y^ i, 
1. 1. 3. 3. 3 -^^1ty Ji,:ta ~ 2, 2- 
fc:"XC3» 5-:^ya^-4~C4_7';y-7^ 

y ^iy) :7 x-zu) :/a/N->, 1, 1, 3^ 

3t 3-^^1f7yl/::^cr-2. 2-t"XC3, 5 

- C4-T^y>^xy^s/) 7 
xj:.yl.) :/a/N->, 1, 1^ 1, 3^ 3^ 3-^ 
^^y J\^:t o ^ 2 , 2-fc'>^(3-y^7l.-4- 

C3-T$y:7xy4^f>) 7x-7U) r^oy-c^, 
K 1. 1, 3. 3. Z ~^^iry Jl:tu ^ 2 , 
2-t*X [3-^^00-4 - (S-Tl'jyjcj 
^'^^ y^^Jl^l zTa^^y^ I, 1. 1^ 3^ 
S --^^-^y jU:tn ^ 2, 2 - \z :^ C S - a ^ 

-4 - (3-T^y:7xy + -^) :7x-yu) ^^n 

It 1, 1, 3, 3, S-^^-^yjV^x3 

-2, 2-b':2;C3-y;U;ro-4-(3-T> 
y:7xy4^i/):7x — 7UD:rD^<>, i, 1, 1, 

3, 3. B -^^'^yjl.ilrn ^ 2, 2-b*XC3 
-ai^;|.-.4 - (3-T^y:7xy4^iy) :7x^ 



— 91 — 



;L.) 1, 1, 1, 3, 3, 3-^4^1^ 

1, 1. 1, 3, 3, 3 - '^^D-y JVt o - 2 , 

y ji J ^i^) y jL^A^} :fay<y^ I, i, i, 
3,3,3 -^^-^y JUta - 2 . 2 - t">C C 3 
-:r^;l-4 - CZ~rljy:r,j^i/) :7x~ 
4/]:/d/n->, 1, 1, 1, S , 3, 3-^^1f 
:7;l.;ta-2, 2 - \£ t Z - %ec- zf ^ Jl - 4 

- - T I J y jL J ^i/) :7x:=.;uD :ra^N*>, 
1, 1, 1, 3, 3, Z -^^-^y JVHrrs ^ 2, 

2 (3--yh^i/-4 - iZ - T I J y :i, 

y^i/):7x^>ru):/a/<>, i, i, i, 3, 

3, Z-^^-^yjlit^-Z. 2-t:^C3~ai 

V^i^- A - iz-rijyj^j^i/) y zz.^ji') 

ycry>:>, 1, 1, 1, 3, 3, 3-^^U-^7l/ 
:rn-2, 2-b'>^C3, 5-s;yf^yU-4-" 

C3-T$y:7xy^i/) 7i — 71/] ::^aj^<>, 
1. 1, 1, 3, 3, z ~ ^^-^y jvir n - 2 , 

Ir 1, \ -V^}y)lit^-2, 2-trxC3- 

j:.^/u-4- (4-TSy:7xy4^-/) :7x^>ru) 

1, 1, l-hUr7;l/:t*n-2, 2-b- 
X C3-3^ahfyU-4 - (4-T^y:7xV^S/) 
1, 1, l-hUr7/U:^n- 

2» 2-trx C3--fv:rofcr7i.-4 - (4-t 

- Y ^) y jiit^ - 2, 2 - fx (3-:/^;u-4 

- (4-T^y7xy^5/) :7x^;i/) jc^r^^ 
1, 1, \ --vny)\^it^-2, 2-t"xC3~ 
sec- y f-^i/ - 4 - iA - y I J y :t. J ^y) y 

x-/UDx;^>, 1, 1, l~h'J:74<;ra-2, 
2 - fx (3->h + i/-4 - (4-T5y7x 
y4^i/>r?x->rl.)i5^V, 1, 1, l-hU:? 
7t/:ta-2, 2-t:XC3-ih^'>-4-C4 
-r I J y J ^y) 7x-7U) Jii^>. 1, 1, 

I - V n y A^:^ ^ - 2 , 2-t'XC3, 
^/U-4 - C4-Ti>':7xy4^i/) :?xj:./P) 

1, 1, l-hiJ7/l/;t-a~2, 2-b- 
XC3, ^-'Jpau-A-iA-riJyj.J 



7f nn¥4-142515(4) 

2-b-XC3. ^-y^^^-A-iZ-TlJ 

y :tL J ^ y) :7x^>ri.} :rn^N'>, 1, 1, 1, 

3. 3. 3-^^1^:7;U:tn-2, 2-b'XC3, 

5->^:/n^-4 - (S-T^y^xy+i/) :7 
x— ;U)>^a^N->^ 1, 1, 1, 3, 3, 3-^ 
4^if 7;l/:tn- 2, 2'b'XC3. 5 - i; y h + 
>'-4 - (3-T=./7xy + i/) 7x^;U] y 
n^<>, 1, 1, \ -h^}y)litn-2, 2 - b" 
X C4 - iA-rijy:x.j^'y) y jl 
9 y^ 1, 1. l-hy7;l/:*-n-2. 2 - fx 

C4 - (3-T^y7xy4^i/) 7xJi;l.) 
V. 1. I, l'-h'j7/I/3ra-2, 2 - fx 

C3-;'«f-yU-4 - (4-T^y7x>'^->) 7 
X — >rl/D3i:$^>. 1, 1, l-~hU7 7U>^a-2, 
2 - fx (3-^^00-4 - C4-T^y7xy 
4^i>)7x~;U 1, 1, l-hU^/l/ 

:*-a-2, 2 - fx C3-:/n^-4 - (4-T 

^>':7xy + i/)7x — 1, 1, 1 

-hy7yb:*-a~2, 2-fXC3-7yl/3i-a- 

4 - C4-T^y7xy4^>') 7x^/1/ ] 1/ ^ 

+ -/)7xJ::.yU)X:J^>. 1. 1. l-h>J7 7l/ 
:**c7-2, 2-fXC3. 5-i?7'a^-4- 

C4-T^y7xy^>')7x — ;i/3aLi^>, 1, 

1, \ ~V^)y)Vir^-2. 2-fXC3. 5- 

i;yh + i/-4 - (4-T5>'7xy^iy) 7x 

2 - fx C3-y^7U-4 - (3-T = y7xy 

:7 xc:.;!.] Jii^ 1 . I , 1 - h u 7 ;p 
irx2- z, 2-fxC3-i^Da-4-(3-T 

^>':^^y^>^)7x^>ru3ji^>^ 1, 1, 1 
~hU7;l/:^a-2. 2-fxC3-7'n^-4 
- (3-T^y7xy-^iy) 7x-r:;l.) 
1, 1. l-h»J7/U;t-n-2, 2-fxC3- 

y ~ A - CZ-Tiyys.j^y} 7x- 
7U3x:^>, 1, 1, l-hU7yP;tD-2, 2 
-fx C3-X^;U-4 - C3-T^y7x^^ 
>')7x — 1, 1, I ~ h \) y ;{,yt 

a-2, 2-fXC3-7*af;U-4-(3-T 
Sy^xy^^) 7x — 71/) :s.9 y ^ 1. 1, 1 
-h»j7/U:i-cj-2» 2 - fx C3--Yvyaf 
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';:7;l.:*-a-2, 2-t-:^C3-^h4-i/-4- 

1» 1 - h 'J >';b;r-cJ 2, 2 - fc:::^ C3 -:3i h 

1, 1, 1 - h U :7yU:f n - 2 , 2 - 
X C3, ^ - / i'A.- i ^ ( 3 -r i J y ^ J 

1' l-hyr7/l/;^a--2, 2-t->^C3, 5- 

1, 1^ 1 y :7 7l.:*-D « 2, 2 

-t-XC3, 5->>yh + 5/-4-(3-T5y 
:7xy4-S/) y j^sujU) X:J^>, b'X C4 - (4 



~T$y:7xy^i/) :7x-yi.) ':^yjv:tojt^ 
b-x C3-y^;l/-4 - (4_r5y^^^ 
^i/} 7x — ;t/] i^:7iU:*-Dy:jr>^ trx (3- 

i^y Jl:ta ^ C 3 - a ^ - 4 - (4 

- T $ y :7 x y ^-x^^U) i^yjU:tujtsr 

y ^ f:^ C3-:7;i/:*-a-4 - (4-t^>':7x 
-3L^)i^4^ ( 4 - T ^ y :7 X y 4^^^) ^x- 

/U) i^:7^l/:*-n ^ ;jr f 3 -/a 4 

- (4-T^y7xy^>') :7x~yi.) i^yjlit 
:^ 9 fcfX C3~>rv:/at*7^-4 - (4- 

7 \ J y ;i. J ^i/-) y :^^JU) i^y Jl^u ^ ^ 

CB-zr^;u-4 - (4-T$y:7xy^^) 
y:^^jv} 'jy ji^iru ^ i,^ \^yc. C3-sec-:r 

^/t.-4- C 4 -T ^ y 7 x y c^i/) :7x-7U] 

(4-Tiy:7xy4=-i/) :7x — yu) i;r';|.;t-a 
yr5^>, fx iZ-:x.Y^i^-4 - c 4 - r I y 



(3p 5-i?y^7l,--4-(4_7-.y^^^^ 
i/) :7x^yp) i^y J\^:to t"X C3, 5 

-^^5^00-4 - (4-T$y:7xy4-i/) :7x 
-^^W) ^:7;t.;fDy3r>^ C3, S-i^r/n 
^~4 - C4-T$y:7xy^f>) r?x-yuj 
^^^^°>^>>t-xC3, 5-i;yh4^:/-4 
- ( 4 - T ^ y :7 X y ^^i/) y^^^iLju) i^yji:^ 
^ ^ ^ y. fx C3-y^;i.-4 - (3-T$y 

C3-^aD-4 - o-T^yr^xy^-i/) 
^~>^l') :7yi.;f o y :Jr t'X C 3 - :r n ^ ~ 

4- ( 3 - T i y :7 X y ^i/) :7x->rU) y 

:^ 9 y^ trx C3-:7;|.:tc7~4 - (3-r 
:7x-;u) i^:7yU:^-a y 
fx C3-ji^yi.-4 - C3-T$y:7xy4^i/) 
:7x^;u} :7yu;rn y ^ t^x C3-ratr 
7U-4~ (3-~T^y:7xy^>') :7x-/i.) 

7;P;fnyir:y^ t: X C 3 - ^ V ^ a f - 4 - 
C3 -T $ y :7xy 4^-/) :7x^7i.j i;:7>ri.;tD 
^ 9 y. fx C3-:rf'7U-4 - (3~T$y:7 



C3 -sec-rr^yu-- 4 _ C3-T$y:7xy + 
i/> :7x-/u) i:;:7/i.:r u y ;sr t-x (3-y 
h^y-- A-^ (3-T^y7^y4.^) 7 x^7^) 
i?:7 7l.:fny t"x (3 -a: 4 « 

C 3 ~ T $ y :7 X y :7x-7U) 

>:5^>>. fx C3, 5->»>^7U_.4_ C3-T 

^y^xy^-i/) ^ :7 d y 

f:^C3. 5-i;iyc7a~4-(;3_^5y-7^ 

y^^') y^-jv^ '^yji^^nji^y^ t"x CS, 
5-£;^D^-4 - (3-T$y^xy4^i/) 7 
x^yl.) i>:7;U:^oy t^X (3, 5 - 5^ y 

h^5/-4 - C4-T^y7xy^i.) :7 x-/i.) 

^:7/U;rDy 1, 1, 1, 3, 3, 4, 4, 

4-^^i^:7yU:tn-2, 2-fxC4-(4- 
TW7xy4-i/) :7x-7i.) >;^ft36&5T 
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m - 7 X ^ 1/ > T 5 >^ p - y > i^r I 

4, 4' - i^T $ y ^ 4, 

4' - iy^r I J i; y J, ^Jlzn-T^j^^ 4, 4' - 

i?Tiyi^:7x^;l/X>rU3^>. 2. 2 - (4, 4' 

-i?T = yi;:7x^;u) rfu^<y, 4, 4' - i:; 
-ty ^ f) >^ 4, 4' - i;T^y-^r7^u>, 4 , 

4' -i?T^yi;:7x::i;Uxi^>, in-h;l/j.> 

i:^T^>, p - h /l^ y i^T I > ^ 3, 4' - ^ 

Tiy^>XT-VK. 1, 4-i^TlJi-y^ 
3, 3' - ^^^700-4, 4' ->?Tiy 
i^:7x-/P, '^^y-^^. 4. 4' -i^T^yi^ 
:7x-:^7PT^>. 4, 4' - ^ T ^ J y ^ 
-N-ysL^/ur^>^ 3. 3' - VT X J ^jy 
X — /u:^;U5^>^ 4, 4' - i?Tiyi?:7xJ^^u 



ai^;t/i/5>. 4, 4' - :^Tiyi:?7x — ^l/i/ 
2, 2-h";^ C4 - C4-T=y7xy^ 

r i >^ it ^ ^ ^ vy X y ^ yt-^^u> 

f-U>i^Ti>, K7^*yf-U>:;T^>. 4, 

4' - >>;'^yU'\:r3^^^u>f:;T^>. 3-^ 
f-;i/'\:/^y^u>>?T = >, 2. 11->?T^ 



VD^if>, 1, 3-h'X(T^yyahr;U)'7^ 

i« C L- * ^ T if fi it ( t »c ^ * c ^ T r S CD -c . 
*:|flB0H<Dg J: 9 f C cr> K * 

fLt-<%Xtb ^3. L < (i 3 0 ^yl-P^JBiT. # 

Z.Wi^il^^h'Jy X y(OK\cAX^ i^y^^UT-bh 
•J F > . + 1^ y ^ /U 7^ ;^ ;^ U ^ b U T ^ K^l? 
2 1 0 'C. IffClBF^ U<*i 160 — 200 •COS 



(wO-1 0 0 •C-C«[^-^>*^t)»HlaI. tK^^X 4 0 

- 1 8 0 -c (Wcif ^ ix<n 40-200 -o-e 

1 0 O'C. ^?^U<(iO-'6 0*CO|Bfflt?Sfe$ 
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«?R7lc^jc<k »3atYfc:-r^::&&3S:^*<*5o ( i ) 

(MacroiBoleculer synthesis) =J L/ :r .-ff 
V :x - A. ^ 1 ^ 2 9 5 K C 1 9 7 7 ^) 

3 5 o-ct-rntf (2) o:«r»fr:fev^-c<i 

80-400 »^L/<«100'-250'CIC 

^ ^ t;irf^f ^ bl^o C3) 
•C. 0t L< Ul 0 — 8 Or-CSiS^tT^o ffc^ 



«Bfl¥4-142515(7) 

« ^ SE X. n « f » ^ of «i T ^ „ 
fe7ic^7!?<a 9 — 1. I mmcommx^ 



^n^i^'^M^ ^ ±^Kl^X ^m^^sfiiisifs: ^<D 

m-r^z tfj<xt -So 

ii-firi 0 0 — 3 0 o'c-cff-^o B«£-r 

'51KJ?*4. 1 00 — 30000A. igP*L<(i 

1 0 0 - 2 0 0 0 A-e^^o m^mj^mt^ik^ 

^^yr? KttK-e(i2-3* T^o/^r^iK. 



•y 1 O^mOTN-tr/P (9 0* ^y-l'xK) ^ 

hft (OSl;eic(i:4*^ ^ :r/r< 2 5 ^ mo^jt 

' y -( 'J y t7 :^ (Journal of Applied Physics)^ 
^9#(1980).Nal0.^2013 — 4a 
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1. 3, 3, a-^J^-^yjl±a-2, 2 - fx 
5 1 8 g ( 1. 0 ^A') RKfN- >t ^71. fo ij 

K> 1 8 4 3 g*An. af3f*«bati? 

C-SO, 396« (1. 0*4') *«iJnLyi:. m 

»t(rSS^J:l^'t 1 8 0 'Cr 4 i^ra. 2 0 5 'C "C 

Ko. 2s«%»«, 3or-en«. etTisi*) 

0. 8 <tf/g-p* , 

.'I'-trn vA:rT-b^- ho 6 : 4 9 7 gC 



V>T 2 5 0 Orp. Tl^-lcMllrUfca, 1 8 0 "C 

-C3 oi^fs^mbrmm'&m?6^M. mms 2 0 

M,U;tJ\.^ttmZL I - I 1 3 2^ffiffl) * 

1. 3, 3, 3^^^4^^;i,^a_2, 
C4 - (4-r$yz?xy^r>') 37^^:. A) :/a 
6 6 CO. 9*^U) , 1. 3 _ ex (3 - 

2 4. 8 g CO. 1 ^tc/N - > f^^Lfcfn rj |r > 

1 8 4 3 g^An. 

L'T'Co ^S-eatl^*;Kit <^ j:c4=- V -H A C - 
SO. 3 9 6 g CI. 0^;b) ^ifetinL/io ^£7? 



SictoK c 7? c ) *± 0. 7 ci^x" g -e* o 

CCDM^i*: 3 g^N - > ^yH:ra ij K>i::rf- 
/H?aviU:rTir^-h0 7 : 3 ift^ft 9 7 g 

V^T 2 5 0 Orpin X^ — K^m X^fz'^^ 1 8 0 'C 

Stiy ^b^^HrfiZL I - 1 1 3 2^«ffl) m 

ftitTt 23-0 n :7 ^ X 3 fc, 1. 1, 

1. 3. 3, S - ^^ity n 2 , 2 - Iz X 
C4- C 4 - T ^ y X y :7xz:./U) rfa 



5 1 8 g C 1. 0 ^ yl.) & N - y ^ tr n U 
K> 1 8 4 3 g^Atl. af?jlf^itU«tl^b;i;i^t, 

c~s 3 6 4 g ci. o^^u) ^jRjnufco ^a-r 

fiK^±lj'r 1 8 0 -C-r 4 ^ra. 2 0 5 t;T2^ 

fiTcteS (v.P^c) «i 0. 7 g T?^ o 

COS^i*:3g^N, N ~ y ■f-^ur -tr h T 5 
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